Effects of long-term antipsychotic treatment on NMDA receptor binding and gene expression of subunits.
Postmortem studies in schizophrenic patients revealed alterations in NMDA receptor binding and gene expression of specific subunits. Because most of the patients had been treated with antipsychotics over long periods, medication effects might have influenced those findings. We treated animals with haloperidol and clozapine in clinical doses to investigate the effects of long-term antipsychotic treatment on NMDA receptor binding and gene expression of subunits. Rats were treated with either haloperidol (1.5 mg/kg/day) or clozapine (45 mg/kg/day) given in drinking water over a period of 6 months. Quantitative receptor autoradiography with [3H]-MK-801 was used to examine NMDA receptor binding. In situ hybridization was performed for additional gene expression studies of the NR1, NR2A, NR2B, NR2C, and NR2D subunits. [3H]-MK-801 binding was found to be increased after haloperidol treatment in the striatum and nucleus accumbens. Clozapine was shown to up-regulate NMDA receptor binding only in the nucleus accumbens. There were no alterations in gene expression of NMDA subunits in any of the three regions. However, the NR2A subunit was down-regulated in the hippocampus and prefrontal cortex by both drugs, whereas only clozapine induced a down-regulation of NR1 in the dorsolateral prefrontal cortex. NR2B, 2C, and 2D subunits did not differ between treatment groups and controls. Both altered NMDA receptor binding and subunit expression strengthen a hyperglutamatergic function after haloperidol treatment and may contribute to some of our postmortem findings in antipsychotically treated schizophrenic patients. Because the effects seen in different brain areas clearly vary between haloperidol and clozapine, they may also be responsible for some of the differences in efficacy and side effects.